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IN THE CLAIMS 

1, (currently amended) An air mass flow controller valve for fuel cclls^ the flow 
controller valve comprising: 

an inlet disposed along a first axis; 

at least two channels in cotmnumcation with the inlet, the at least two channels disposed 
along a second axis; 

at least one air mass sensor disposed proximate each of the at least two channels; 

a seat portion disposed in each of the at least two channels; 

at least two closure members^ one of the at least two closure members disposed 
proximate one channel of the at least two channels, the other of the at least two closure members 
disposed proximate the other channel of the at least two channels^ each closure member 
I'nclTidin p a stem extending from a seating mamber and being movable to a plurality of positions, 
a fust position permitting air flow in a respective channel, and a second position preventing air 
flow in a respective channel; and 

at least two actuators, ono of the at l e ast two ootuatoro coupl e d oontiguouDly to ono of the 
ot l e ost two oloQuy e m e mb e rs, th e other of th e at l e ast two ootuntorp oouplod oontiguoualy to the 
oth e r of th e ot l e aat two olomir e membern. each actuator inclu dit^f ^ an armature and an 
electromagnetic coiL a respective stem extending into a respective electromagnetic coil and 
being coupled to a respective amiature> each of the at least two actuators responsive to a 
respective air mass sensor to move a respective closure memb^ between the first position and 
the second position. 

2, (original) The valve of claim 1 > wherein the seat portion further comprises an 
annular seat having a third axis transverse to one of the first axis and second axis. 

3, (previously presented) An air mass flow controller valve for fuel cells, the flow 
controller valve comprising: 

an inlet disposed along a first axis; 

at least two channels in communication with the inlet, the at least two channels disposed 
along a second axis; 

at least one air mass sensor disposed pkroximate one of the at least two channels; 
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a seat portion disposed in one channel of the at least two channels; 

at least two closure members^ one of the at least two closure members disposed 
proximate one channel of the at least two channels, the other of the at least two closure member 
disposed proximate the other channel of the at least two channels, each closure member movable 
to a plurality of positions, a first position permitting air flow in each channel from the inlet and a 
second position preventing communication in one chaimel of the at least two channels and the 
inlet; and 

at least two actuators coupled to a respective one of the at least two closure members, the 
at least two actuators responsive to one of the air mass sensors in each chatmel of the at least two 
channels to move a respective one of the at least two closure members between the first position 
and the second position, 

wherein the inlet further comprises a portion having a first cross sectional area and a 
second cross sectional area proxhnate the at least two channels, the second cross sectional area 
being greater than the first cross-sectional area. 

4. (previously presented) An air mass flow controller valve for fuel cells, the flow 
contmller valve comprising: 

an inlet disposed along a first axis; 

at least two channels in conmiunication with the inlet, the at least two channels disposed 
along a second axis; 

at least one air mass sensor disposed proximate one of the at least two channels; 

a seat portion disposed in one chaimel of the at least two channels; 

at least two closure members, one of the at least two closure members disposed 
proximate one channel of the at least two channels, the other of the at least two closure member 
disposed proximate the other channel of the at least two channels, each closure member movable 
to a plurality of positions, a first position permitting air flow in each channel fipom the inlet and a 
second position preventing communicadon in one channel of the at least two channels and the 
inlet; and 

at least two actuators coupled to a respective one of the at least two closure members, the 
at least two actuators responsive to one of the air mass sensors in each channel of the at least two 



PAGE 6/12 ' RCVD AT 7119/2004 11:56:40 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/2 ' DNiS:8729302 ' CSID:703 250 9481 ' DURATION M:03-26 



Jul 19 2004 ll:58Pri fiNCHELL 



703-250-3481 



Anomey Docket No.: 051481-S071 
Application No.: 09/888.618 
Paga 4 of 9 

chaimels to move a respective one of tho at least two closure members between the first position 
and the eecond position, 

wherein the at least one air mass sensor comprises a pressure sensor disposed in the inlet 
and a position sensor that senses the position of the actuator, 

5 . (original) Ttie valve of claim 2, wherein the closure member is disposed proximate 
the annular seat, the closure member operable to move along the third axis between the first 
position and second position. 

6. (previously presented) The valve of claim 1 , wherein each of the at least two chaxmels 
further comprises an inlet portion disposed along the second axis and an outlet portion disposed 
along a fourth axis ^aced £rom the second axis by a distance* the distance between the second 
axis and the fourth axis defining the seat portion. 

7. (original) The valve of claim 6, wherein the seat portion further comprises a seating 
surface in a confiionting arrangement with the closure member, the seating surface having at least 
one seal disposed between the seating surfiace and the closure member. 

8. (origmal) The valve of claim 1, wherem each of the at least of the two actuators 
further comprises a sliding bearing, the sliding bearing configured to permit the closure member 
to reciprocate between the first position and the second position. 

9. (previously presented) The valve of claim 6, wherein the at least two actuators further 
comprise a housing for each actuator, the housing having a first wall and a second wall disposed 
along the third axis, a third wall disposed along the second axis and a &iu:tii wall disposed along 
the fourth axis, the first and third walls formed as part of the inlet portion, the second and fourth 
walls formed as part of the outlet portion. 

10. (original) The valve of claim 9, wherein the housing further comprises a sensor cap 
configured to couple with the first wall and second wall in a locking arrangement 

1 1 . (original) The valve of claim 1 0, wherein the sensor cap fiirther comprises an 
electrical connector 
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12 . (origmal) The valve of claim 9f wherein the first and third walls of each actuator are 
orthogonal to the first and third walls of tho other actuator of the at least two actuators. 

1 3 . (original) A method of distributing metered airflow from an inlet to a plurality o f 
channels in a fuel cell, each channel of the plurality of channels provided with an air mass flow 
sensor that provides a signal indicating measured air amount flowing in each channel of the 
plirrality of channels* a pltmility of closure members* each closure member being contiguous to a 
seat portion and disposed in a respective ohaiinel of the plurality of channels* each closure 
member being movable by an actuator between a first position to permit flow and a second 
position to prevent flow, the method comprising; 

flowing air to the inlet; 

determining an air mass amount in each channel of the plurality of channels; and 
metering the air mass amount provided to each channel from the inlet as a fhnction of a 
desired air amount and the air mass amount determined in each channel. 

1 4. (previously presented) A method of distributing metered airflow from an inlet to a 
plurality of channels in a fuel cell* each channel of the plurality of channels provided with an air 
mass fiow sensor that provides a signal indicating measured air amount flowing in each channel 
of the plurality of charmels* a plurality of closure members* each closure member being 
contiguous to a seat portion and disposed in a respective channel of the plurality of channels* 
each closure member being movable by an actuator between a first position to peimit flow and a 
second position to prevent flow* the method comprising: 

flowing air to the inlet; 

determining an air mass amount in each channel of the plurality of channels; and 
metering the air mass amount provided to each channel from the inlet as a function of a 

desired air amount and the air mass amount determined in each chaimel; 

wherein the flowing air further comprises flowing air in a passage with a fust portion and 

a second portion* first portion having a first cross section area and the second portion with a 

second cross sectional area* the second cross sectional area being greater than the first cross 

sectional area. 
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15. (original) The method of claim 13, wherein the determintng of the air mafis amount 
fiuther comprises sensing a voltage of a transducer disposed in each channel of the plurality of 
channels. 

16. (original) The method of claim 1 3, wherein the metering further comprises 
modulating the closure member between the &st position and the second position. 

1 7 . (cdginal) The method of claim 1 6, wherein the modulating further comprises 
reciprocating the closure member in response to pulse width modulated signals. 

1 8. (original) The method of claim 1 6> wherein the modulating further comprises 
feedback controlling the closure member between the first position and the second position based 
on a difTerence between the desired air amount and detenuined air amount. 

19. (previously amended) An air mass flow controller valve for fiiel cells, the flow 
controller valve comprising: 

an inlet disposed along an inlet axis; 

first and second channels in communication with the inlet, the first and second channels 
being respectively disposed along a first channel axis and a second channel axis; 
an air mass sensor disposed proximate tho first channel; 

first and second seat portions being respectively disposed in the first and second 
channels; 

first and second closure members being respectively disposed in the first and second 
channels, each closure member including a stem exte\ i<|in g fr^tvt a seating member an4 bcinp 
movable between a first position permitting air flow in its respective channel and a second 
position preventhig airflow in its respective channel; and 

first and second actuators b e ing y e op e otiv e ly oouplod oontiguouoly to th e first and o e oond 
olofluro mcmbora, each including^ an armature and an electromagnetic co i L a respective stem 
extending into a respective electromagnetic coil andbein^ coupled to a respective amiatuie, the 
first actuator being responsive to the air mass sensor to move the first closure member between 
the first position and the second position. 
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